T-2 toxin induced skin inflammation and cutaneous injury in mice.
T-2 toxin is one of the most toxic among several trichothecenes involved in both human and animal poisoning cases. We investigated the biochemical and histological alterations behind inflammation and cutaneous injury caused by T-2 toxin. Swiss albino mice were exposed to T-2 toxin topically at doses of 0.5, 1 and 2 LD50 (2.97, 5.94 and 11.88 mg/kg respectively) and observed till 3, 24 and 72 h. Topical application of T-2 toxin resulted in skin oxidative stress in terms of increased reactive oxygen species generation, lipid peroxidation and neutrophil mediated myeloperoxidase activity. The histological alterations include degenerative changes like vacuolation, ballooning of basal keratinocytes and infiltration of inflammatory cells in dermis. The mRNA levels of skin pro-inflammatory cytokines TNF-α, IL-6, and IL-1β showed significant up regulation. Anti-inflammatory cytokines IL-10 showed significant up regulation at 24h whereas IL-4 showed down regulation for all the doses and time points. Gelatin zymography and immunoblot analysis of matrix metalloproteinases (MMP)-9 and 2 indicated MMP activation and their role in degenerative skin histological changes. Time dependent increase in inducible nitric oxide synthase levels was seen. Immunoblot analysis revealed significant increase in the levels of phosphorylated p38 mitogen activated protein kinase (MAPK). Flow cytometry analysis of propidium iodide stained epidermal cells showed increase in sub-G1 population at all the doses and time points indicating apoptosis. In summary, T-2 toxin induced skin inflammation and cutaneous injury is mediated through oxidative stress, activation of myeloperoxidase, MMP activity, increase in inflammatory cytokines, activation of p38 MAPK and apoptosis of epidermal cells leading to degenerative skin histological changes.